[Key-role of intracellular calcium overload in acute necrosis of the myocardium. Cardioprotection with verapamil].
Ca ions are highly cardiotoxic if their influx into the myocardial fibres becomes abundant. The intracellular Ca overload initiates a deleterious high-energy phosphate deficiency by excessive activation of Ca-dependent intracellular ATPases and by impairing the phosphorylating capacity of mitochondria. This Ca-induced high-energy phosphate exhaustion is a crucial point in the etiology of the myocardial fibre necroses produced in rats by large doses of beta-adrenergic catecholamines, particularly isoproterenol, or by a number of other cardiotoxic agents. Accordinly, the myocardium is sensitized to necrotization by factors which favour Ca overload (dihydrotachysterol, 9alpha-flourocortisol acetate, NaH2PO4). Conversely, the structural integrity of the hearts can be protected by any substance or procedure which prevents an excessive intracellular Ca accumulation, particularly by inhibitors of the transmembrane Ca influx, such as verapamil, D 600 or prenylamine.